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Larvicidal and minor drainage work for the protection of 1158 war es- 
tablishments was conducted during July, with a total of 279,308 gallons of 
oil and 18,364 pounds of paris green being used to treat 28,489 acres of breed- 
ing surface. In addition, 30,399 pounds of paris green was applied by airplane to 
24,921 acres which could not have been effectively or economically larvicide 
by any other means. About 254 acres of breeding surfaces were eliminated by 


nine miles of minor ditching. A total of 2,637 men were employed for these 
activities. 


QUAD POPULATIONS RISE IN JULY 
LOWERED BY END OF MONTH 


As would be expected during the advancing season, Anopheles quadrimac- 
ulatus densities over the country as a whole showed a gradual increase until 
mid-July. Resting station counts of adults both inside and outside war es- 
tablishments reached a peak for the current season the week of Julyseventeenth 
after which the counts at both inside and outside stations declined rather 
Sharply. This isshown on the accompanying chart. In preparing this graph, as 
was explained in a previous report, the 
highest single index station count in DENSITIES OF MALARIA VECTORS* INSIDE COMPARED To 
each area is used, which tends to mini- Ot Ge ae oo ee 
mize the actual control being effected. 
The general average of counts at the 
highest stations during the early part 
of July reached 10, which is above de- 
sirable limits. Seventy-eight, or ap- 
proximately 17% of the control zones 
showed individual stations with counts 
higher than the average. In these cases 
entomological records have served to 
bring the conditions to light, and to 0 ee eae a ee ean is 
indicate the breeding areas where sup- A: AubiMANUS (SOUTH TEXAS) 
plementary control was necessary. 


ARMY GENERAL HOSPITALS; 
PRISONER OF WAR CAMPS CAREFULLY WATCHED 


Special attention is being given by the MCWA program to areas ad- 
jacent to the 53 Army general hospitals where casualties from malarious areas 
may be quartered. Control operations are under way at 22 of these hospitals; 
12 are being kept under entomological surveillance, and survey work has been 
completed at seven. The remaining 12 are located in areas which are believed 
safe from the possibility of malaria transmission due to the probable absence 
of the mosquito vector. 
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At 13 of the 26 prisoner of war camps which have been established in 


_ this country, malaria control work is under way. Three are under surveillance 


and 10 are in what are considered to be non-malarious areas. 


AIRPLANE DUSTING PROGRAM EXPANDED 
WASHINGTON POST FEATURES POTOMAC RIVER WORK 


The MCWA airplane dusting program moved forward at an accelerated pace 
during the month of July. At one time there were 8 projects in operation, 
covering areas in five States. The most extensive of the projects was that 
being carried out on the Potomac River water chestnut area. 


On July 25 the Washington Post carried a lengthy and most favorable 
article onthe Potomac River work. The author, Tom Moore McBride, stressed the 
importance of malaria control in the Potomac, and explained the methods em- 
ployed in keeping down Anopheles quadrimaculatus production. “Mr. McBride 
pointed out that control work was instituted last summer when an increased pre- 
valence of Anopheles quadrimaculatus was noted. He stressed the fact that con- 
ditions inthe slow-flowing water of the creeks and Potomac backwaters where the 
water chestnuts stretch inunbroken rafts, afford ideal conditions for breeding. 
Another contributing factor, he stated, is the absence of fish life, brought 
about by the choking tentacles which hang fromthe leafy top of the water chest- 
nut and make the waters untenable to fish. 


At the suggestion of Dr. L. L. Williams, Jr., a few preliminary tests 
were made during the month to determine the suitability of undiluted paris green 


for dusting by airplane. These tests were conducted in Louisiana with the co- 
operation of State officials. 


The tests were run with a plane speed of 95 miles per hour at a 50 foot 
elevation and with a wind of approximately 8 miles per hour. It was found that 
the dust settled to the ground within about 400 feet downwind in sufficient 
amounts to give effective control (as determined from paris green counts per 
square inch) over a downwind swath at least 1000 feet wide. 


A few other tests were made, some over actual breeding grounds, which 
will be reported later. 
AIRPLANE DUSTING PROGRAM 
June 28 - July 31 


No. of Areas Acreage Paris Green Diluent Used Paris Green Dusting Time Total Man 
STATE Dusted Dusted Used Lbs. Lbs. Per Acre Hours 


Hours 
Arkansas 2 5,610 4, 569 20, 806 0.8 27: 22 610 
Louisiana 3 4, 130 9,211 18, 822 2.2 13: 20 629 
Mississippi | 175 4YO ~ 1,760 2.5 1:55 104 
Tennessee | 350 500 2, 000 1.4 3: 22 96 
Potomac River j 14, 656 15, 679 52, 528 1.0 90:01 1,768 


Total 8 24, 921 30, 399 95,916 1.2 136: 00 3, 207 


MAJOR DRAINAGE DECREASED DURING JULY 
DYNAMITE CONTINUED TO PLAY IMPORTANT ROLE 


Due to increased larvicidal operations, very little major drainage work 
was undertaken in July. Proposals were submitted for three projects totaling 
$8993. 


Project proposals formajor drainage work to be accomplished during the 
current fiscal year will be submitted on a unit project basis rather than on an 
area basis. This procedure was outlined in the revised Manual of Operations 
which was distributed in July. 


Drainage work carried on last winter was praised by Louisiana officials 
who pointed out that it has been instrumental in reducing mosquito counts in 
some of the areas, and in a few cases has eliminated the necessity for larvi- 
cidal work this year. 


Purchase orders were placed for 45,000 pounds of dynamite costing a 
total of $5850. The use of dynamite continued to play an important part in the 
construction of ditches, with six projects in operation in four States. 


Draglines were being used ontwo projects in North Carolina, and on one 
in South Carolina. 


EDUCATIONAL MATERIAL TO BE DISTRIBUTED 
MOTION PICTURE PRODUCTION STEPPED UP 


During the month of July the Education and Training Section devoted a 
large portion of its time to the preparation of a pictorial presentation of the 
Malaria Control in War Areas program. Designed not only to reviewthe act- 
ivities of the program during the past year, but also to depict thewide and com- 
plex scope of the malaria problem, it should give the MCWA personnel a better over- 
all picture of the program, and be useful for general training purposes. Feel- 
ing that this pictorial record can be of great value as a basis for dissemina- 
tion of correct information onthe malaria problemandits control, the Education 
and Training Section hopes to make it available for wide distribution. 


Plans were made to stimulate interest in educational activities wherever 
practical and possible by the men in the field. Feeling that many of the MCWA 
personnel have already become aware of the need for a wider educational progran, 
the Education and Training Section made available for distribution a limited 
number of pamphlets and informational aids. These may be had by writing to the 
headquarters office, attention Education and Training Section. An appeal is 
also made for suggestions for material which would prove useful for distri- 
bution. 


Production of motion pictures moved forward at an accelerated pace. 
Shooting of the film "Dynamite" was completed and one on water management 
was begun. Technical films on Anopheles quadrimaculatus and Aedes aegypti 
neared completion. Trailers onAedes aegypti for showing incommercial theatres 
were released. 


A member of the headquarters staff presented the facts of malaria to a 
meeting of the health officers of Michigan at Battle Creek on July 21. Included 


in the program were two motion pictures on malaria which met withconsiderable 
interest. 


DOCTORS DECIDE TO DO BLOOD SLIDE SURVEY 
HOPE TO CONDUCT TWO SMALL HOUSE-TO-HOUSE CHECK 


At a conference onJuly 3 the Medical Section decided to conduct only a 
limited blood slide survey this fall. Malaria incidence is too low to make pos- 
sible a statistically significant comparison of areas in which malaria control 
operations arebeing conducted with areas that are otherwise similar. Before a 
definite decision was made, however, thevarious States concerned were consulted 
to determine their wishes inthe matter. Conferences were held with 12 States, 
and Tetters of inquiry sent to two others. The consensus of opinion seemed to 
be that a general survey is not feasible at this time. 


It is planned to have MCWA personnel assist those States that have 
carried on surveys for a number of years and whose program requires outside help 
this year. 


Tentative plans were made to conduct two small but intensive house-to- 
house surveys; one inthe Santee-Cooper region in South Carolina, where a large 
aluminum plant may soon be constructed, andthe other at Newport, Arkansas or in 
northwestern Louisiana. 


AEDES AEGYPTI PROJECTS SHOW LOW INDEXES 
MIAMI! WORKERS INTENSIFY. INSPECTIONS 


At the end of July the Aedes aegyptt breeding index of each city under 
control was below five percent, with the exception of Savannah, Georgia; San 
Antonio, Texas; and Miami, Florida. In Savannah, scarcity of personnel con- 
tinued to plague the project making it difficult to combat the rising index. 
Although 12 inspectors have been authorized, the number employed has averaged 
only about eight. 


In Miami much effort has been concentrated on raising the efficiency of 
of the inspectorial staffsoas to avoid missing breeding places. This tends to. 
reflect at once in a higher breeding index but should result in an eventual 
lowering of breeding. 


Two new ideas have been utilized in Miami. The first is following up 
inspections with post cards to householders where breeding was found. The 
second is a re-inspection within 20 days to check on the effect of the cards. 


The rise inthe Key West index, as reported inJune, has been held to be- 
tween three andfour percent. Most of the exterior breeding is now occuring in 
barrels, tanks, and tubs, whil®é the chief interior offenders are water plants. 


All Texas projects, except San Antonio and Hidalgo County, are now making 
some interior inspections and computing a separate interior breeding index. 
The interior indexes range from 0.0% in Brownsville to 1.29% in Houston. On 
an average in Texas outside breeding was found in July to be about twice as 
heavy as interior breeding. 


Final arrangements were made for the continuance of the New Orleans 
\project. The same office and field storage will be furnished by the city health 
department anda total personnel quota of 20 has been set. To date approximately 


t 
65% of the city's blocks have been covered by Aedes aegypti inspectors. 


Experimentation with phenothiazine and other larvicides has continued 
in the Savannah laboratory and it is expected that the results will give much 
beneficial information to the entire aegypti program. 


TABLE IV 
MCWA ENCUMBRANCES BY MAJOR ITEMS 
JULY 1943 


Continental U.S. Puerto Rico 


-01 Personal Services $477,876 $23,750 
-02 Travel 9,121 300 
-03 Transportation 3,000 --- 
-04 Communications Service 835 25 
-06 Printing and Binding mae --- 
-O7 Other Contractual Services 847 - a 
-08 Supplies and Materials 17,625 2,566 
-09 Equipment 6,554 149 

Sub-total other than 

Personal Services 39,659 3,040 

Total 517,535 26,790 


MCWA ENDORSES PAYROLL SAVINGS PLAN 
CHART SHOWS STATES' PARTICIPATION 


In September 1942 the Malaria Control in War Areas program adopted the 
_ Payroll Savings Plan toprovide its employees with auniform automatic means of 
purchasing War Bonds. As shown on the following chart, 18 of the 19 States in- 
cluded in theprogram were participating by July 31, 1943. Two States, Alabama 
and Indiana, had achieved 100% participation, and the MCWA employees in Oklahoma 
had pledged 10.5% of gross earnings for bonds. 


The MCWA program heartily endorses the Payroll Savings Plan, and every 
effort is being made by the headquarters office to effect swift, efficient 
handling andissuance of bonds. When the plan was first inaugurated the diffi- 
culties encountered in setting it in motion caused considerable delay in bond 
issuance, but these have been overcome and bonds should now be in the pur- 
chasers’ hands within two weeks after payment has been completed. 


The chart shows thatin several States the percentage of employees pur- 
chasing bonds through the Payroll Plan is low. In several instances this is 
caused by the use of other methods of bond buying. The headquarters office is 
taking every opportunity to call to the attention of the States the advantages 


of the Payroll Savings Plan and hopes to report 100% participation in all 
States in the hear future. 
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MALARIA CONTROL IN WAR AREAS 
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SIMPLE FIELD AND LABORATORY TESTS OF LARVICIDES 


The ultimate criterion of the effectiveness ofa larvicide is its ability to kill mosquito larvae. 
A larvicide, properly applied in sufficient quantity to breeding places, should result in effective con- 
trol of mosquito breeding. When this does not occur, it indicates that eprecnina is wrong with the lar- 
vicide. Larvicides being used in control operations should be constantly checked, particularly in the 
field, to determine their effectiveness. 


PARIS GREEN 


Paris green which conforms to proper specifications as to chemical structure and particle size 
(see February 1943 MCWA Monthly Report) is known to be toxic to anopheline larvae when applied in very 
small amounts. Laboratory experiments have shown clearly that amounts of paris green so small as to 
eecaee viability onder the ee hong ay golsen all Tava in a container (Barber). From other lab- 
oratory experiments it may be assume a e minimum lethal dose for fourth instar 4. i , 
larvae is less than 0. 0000004 gms of paris green. siineieapitipcacken 


An approximation of the relative toxicity of different paris green dusts may be obtained as 
follows: A larva is placed in a Petri dish containing water and observed under a hand lens. When it 
is feeding well, a vt small amount of paris green is carefully applied to the water surface near the 
larva. As soon as it has ingested a small particle, it is removed by pipette to a second dish, washed, 
and put into a third where the time of its survival is noted. 


Pan toxicity tests may be made to ascertain effectiveness. Ten or more second, third and 
fourth instar larvae are introduced into a pan partially filled with water, and the larvicide in the 
paris green-diluent mixture and at the same rate of application as that to be used in the field is 
canted over the surface of the water. An effective paris green should give a complete kill within two 
ours. 


Dosages of larvicide determined by laboratory means are not always effective under field con- 
ditions, where the spread of the dust ” be obstructed by scum, algae, floatage, and other factors. An 
effective field dose may be determined by sampling the larval population at specific points in breedin 
areas before and after application of known dosages of the larvicide. A light treatment should be tried 
first and the eggs graces: \y increased until it is found to be effective. Checking of mortality should 
be performed on the day following the application. 


: Petri dishes or other containers partially filled with water and with a known number of larvae 
in each may be placed at various points in the breeding area shortly before applying the larvicide. The 
dishes can be examined after the dusting and the percentage of mortality determined. 


PETROLEUM OIL 


Petroleum oils do not, as many people believe, kill mosquito larvae and pupae by suffocation 
The volatile components of the oil exert direct toxic effects on the tissues of the larvae and pupae 
hich result in their death. The evidence indicates Lag pene? Ah directly correlated with toxicity 
Freeborn and Atsatt). Oils of low boiling range and high volatility exert a direct toxic action with~ 
in a very short time. A high boiling, nonvolatile, viscous oi], on the other hand, may slowly cause 
death within a longer period. 


A larvicidal oi] should approximate the following specifications as nearly as possible: 


Type of Oil: Light distillate fuel or Diesel 
Gravity (A.P. 1.) . 27-33 

Flash Point 130° or higher 

Viscosity S. U. (a) 100° F. 35-40 

Spreading Coefficient 16 dynes/cm or higher 


Distillation: 
10%: 430° - 450° F. 
50%: 510° - 550° F. 
90%: 630° F or higher 


Blends made from fractions of widely divergent volatility and viscosity are likely to be in- 
effective and uneconomical. 


Toxicity: 
The toxicity of larvicidal oils can be determined in the field by sampling the larval popula- 


tion of a breeding area before and after spraying, as has been described for paris green. It should 
be remembered that factors other than the toxicity of the oil may influence the kill. 


"A 


The easiest and most as perrormed field or laboratory test to determine toxicity is to intro- 
duce at least ten (preferably 50) larvae and some pupae into a jar, pan, or other container partially 
filled with water and then apply a thin surface film of the oil being tested. The time elapsing before 
the larvae and pupae are dead, orthe fact that the larvae and/or pupae are not all killed, indicates the 
relative toxicity of the oil. 


: In another test, described by Herms and Gray, the larvae and pupae are placed in a tall glass 

cylinder not over two inches in diameter, filled with clean water 

almost tothe top. A glass tube which has been connected by means ‘i 

of rubber tubing to a source of water om git is inserted to the fn 

bottom of the cylinder (Fi ure |). Several glass containers filled ge nag se Be 

with water and a glass tube with a rubber suction bulb at one end 
are placed adjacent tothe cylinder. A filmofthe oil! to be test- 
ed is put onto the water surface in the cylinder, with as little 
disturbance aspossible. After 30 seconds lueing a stop-watch, if 
available), provided all the larvae and pupae have been in con- 
tact with the oil, fresh water is introduced gently through the 
aiees tube to float off the oil, which is finally absorbed with 
lotting paper orsimilar material. The larvae wig Li e are trans- 
ferred by means of the glass tube with suction bulb to a jar of 
clean water. They should then be kept under observation to deter 
mine the time of death. 


tom WATER 


_ Repeat the experiment, nermasing the time of contactb f 
half minute increments up to a total of five minutes. If an oi L i 
will not kill within a total contact time of five minutes, it is i nes 
probably insufficiently toxic to be of use for mosquito control. eh 
Contact time should not be confused with the elapsed time after ~ FVOURE: | 


initial contact with the oil film). 


The following test as described by W. Ae L. David, should result in a mortality of at least 50% 
when Aedes aegypti ore insect, or at least 90% when Anopheles quadrimaculatus is used. The test 
should be conducted at Fe 


Take a china or enamel hand bowl about !2 inches in diameter and thoroughly clean it with water 

(hot water may be used with rahe but avoid the use of soap). Nearly fill the bowl with clean 

water, big He the temperature to F. From a bottle having a short neck about | inch in diameter 

fluor ne bottom at such a level that the mouth of the neck is about 2 inches above the water surface 
igure 2). 


: When the bottle prepared as described isstanding inthe bowl, put larvicide on the water surround- 
ing the neck. The bowl should be covered with a complete film right up to the edge; if this is not the 
case, the apparatus was insufficiently washed. For a bowl 12 inches in diameter, use 0.5 ml. larvicide, 
ieee, enough to form a film about 10 po (u = one-one thousandth mm.) thick. 


By tll A, the above technique it is possible to get the larvae under the evenly spread film 
without any possibility of accidentally oiling them. 


Allow the larvae to remain under the oil film for 30 minutes, and then remove them to a clean 
beaker by running the pipette through the neck of bottle. Remove those at bottom first and if necessary 
any larvae sticking in the surface film may be caused to 

ink by ppg Da ga glass rod. Set the beaker aside 
preferably at about «) and observe the larvae after 
24 hours. If larvae show no sign of swimming movement 
after gently touching with a glass rod, they may be con- 
sidered dead. 


(A "control" of equal number of larvae should be 
prepared and handled in the same manner except exposure 
to the larvicide. Fifty test larvae will yield more 
statistically significant data. 


nines Oi Tests similar to those described above can be 
FIGURE 2 used to determine the toxicity of pyrethrum-oil emulsion 
and other surface acting liquid larvicides. 


SPREADING COEFFICIENT 


The spreading coefficient of larvicidal oil is of fundamental importance since it is in index of 
water surface aa ly ines, whether the oil will spread rapidly and evenly so as to produce a thin, 
uniform, unbroken filmonthe entire water surface or whether it will remain in thick localized patches. 
The spreading coefficient of a larvicidal oi] should not be less than 16 dynes per cm 


A simole qualitative determination of this property may be obtained by observing carefully the 
ds rae action of the oil when it is applied to actual breeding places, or when a drop or two of the 
oil is allowed to fall in a container of some sort. 


_ , Amore quantative determination may be made by Dp he castor oil, which has a spreadingco- 
efficient of about 16 to 20 dynes percm. A 6-8 inchdiameter glass funnel is fixed in an upright position 
with the stem connected by rubber tubing to a water supply (figure 3). The apparatus should be set up 
over a sink or some other receptacle to dispose of the waste water. 


Se ee 


Water should be introduced through the rubber tubing and allowed to overflow from the funnel for 

a short time until a completely clean surface is obtained. The water is then turned off and the funnel 

ce ar eee seiaaies again so as to bring the water surface to about one-eighth inch below 
e rim of the funnel. 


A clean glass rod held in one hand is dipped into the sample to be tested while a rod in the 
other hand is dipped into castor oil. A drop from each rod is lowered on to the water surface simul- 
taneously. The spreading of the oils is observed by looking along the water surface horizontally. 


If both oils occupy an approximately equal area of water surface, their ra Pe coefficients 
are about equal (16-20 dynes/cm). If the castor oil spreads over the greater portion of the water sur- 
face, the larvicidal oil has a spreading coefficient below 16-20 dynes/cm; 

if the difference in spread is very great, the larvicide cannot be re- 

garded assatisfactory. The larvicidal oil has a spreading coefficient 

greater than 16-20 dynes/cm and is satisfactory when it occupies most 0 

of the water surface. Bee 


SPECIFIC GRAVITY Se 


Since the oi] must form a surface film on the water, the speci- 
fic gravity of the oil should not approach too glosely that of the At 
water. A specific oravity of 0.83 to 0.86 (20° C/¥°C) is satisfactory ala te 
although it may be somewhat higher. A hydrometer can be used to read Hg 
the specific gravity directly. When a hydrometer is not available 
gently drop a layer of oi] about one-eighth inch thick on the surface 
of the water in a glass vessel. Stir and allow to stand for about 15 
minutes. If the water is clean and the oil/water interface is sharp, 
the oi] may be judged satisfactory. 


VISCOSITY 


_ The viscosity, or resistance of the oi] to flow, is of import- 
ance since it is concerned with the passage of the oil through the res- 1 
piratory openings and along the tracheal tubes of the larvae and pupae. (Nee Tees eine 
If too viscous, penetration is inhibited or retarded. In addition, it a 4 
ismoredifficult to spray the thick heavy oils of higher viscosity. A aap ten not 
oe range of 35 to 40 (Saybolt Universal at 100 F) is most satis- nmene® 
actory. 


} 
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~~ RUBBER TUBING 
TO WATER SUPPLY 


Ring the outlet tube of an ordinary 25 to 50 cc. pipette about 
2 inches below the bulb witha piece of gummed paper. Prepare a mixture of 60 volumes glycerine (95% pure) 
and 40 volumes distilled water. (Measure the glycerine and water separately and then combine; do not measure 
60 volumes gl cerine and then add enough water to make |00 volumes.) This mixture has a viscosity of 45* Say- 
bolt Universal at 100° F. Bring themixture to 70° F by cautiously warming over a small flame or cooling 
if necessary. Draw mixture intopipette, fix thepipette vertically ina clamp and take the time in seconds 
for the solution to flow out from the graduation mark down to the gummed paper ring. Repeat the test and take 
the average time. If possible, use a pipette with outflow of 30-60 seconds. Clean out pipette, dry 
and having brought larvicidal oi] to 70°F run it through in the same way. The time taken should no 
exceed that for the glycerine/water mixture. ; 


*Viscometer reading by William Spicer, Georgia Institute of Technology. 
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